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(54) Semiconductor memory device with redundancy 

(57) A semiconductor memory device with lowered 
wiring density in the memory region is provided by 
reducing number of elements configuring the memory 
circuit. 

The present semiconductor memory device is pro- 
vided with plurality of memory cell array blocks (10-0 to 

1 0- 3), a plurality of redundant memory cell lines (1 1 -0 to 

11- 3), a replacement address program circuit (50-0 to 
50-3) outputting active level redundant selection signals 
(XRD0 to XRD3) on predetermined occasions, a 
replacement judging circuit (52) outputting active level 
replacement judging signals (XREDUNB; XRDN) on 
predetermined occasions, a redundancy selection sig- 
nal encoder (7) encoding redundancy selection signals 
(XRD0 to XRD3) inputted by the replacement address 
program circuit (50-0 to 50-3) and outputting them as 
redundancy selection encode signals (RXDS; RX1 to 
RX2), and a replacement control circuit (3-0 to 3- 
3; 201 ;301) decoding a plurality of redundancy selection 
encode signals (RXDS; RX1 to RX2) inputted by the 
redundancy selection signal encoder (34-0 to 34-3) 
when the replacement judging signals (XREDUNB; 
XRDN) are at active level, selecting from among them 
redundancy memory cell lines (11-0 to 11-3) corre- 
sponding to active level redundancy selection signals 
(XRD0 to XRD3). and driving the selected redundancy 
memory cell lines (1 1 -0 to 1 1 -3) by the redundancy line 
decoder (34-0 to 34-3). Further, in this device, the 
redundancy line decode circuit decoding redundancy 
selection encode signals (3-0 to 3-3;201 ;301) is in com- 
mon between the replacement control circuit (3-0 to 3- 
3;201 ;301) and the redundant line decoder (34-0 to 34- 
3). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] This invention relates to a semiconductor mem- 
ory device, and more particularly to a semiconductor 
memory device provided with a redundant memory cir- 
cuit having less number of devices configuring the 
whole device and lower wiring density in the memory 
region. 

Description of the Prior Art 

[0002] A semiconductor memory device is a highly 
integrated device provided with a great number of mem- 
ory cell array blocks, that is difficult to function normally 
if there is even only one defective memory cell within 
memory cell array blocks. Therefore, in semiconductor 
memory devices, optional defective lines or defective 
rows within the memory cell array blocks are replaced 
with redundant lines or redundant rows to make it func- 
tion normally. 

[0003] Recently, semiconductor memory devices are 
proposed that are made to function normally by replac- 
ing optional defective lines or defective rows in many 
memory cell array blocks with redundant lines or redun- 
dant rows provided independently from the memory cell 
array blocks, with the objective to raise the production 
yield of semiconductor memory devices by increasing 
the flexibility of replacement and raising the relief effi- 
ciency for defective memory cells. 
[0004] A typical example of a conventional semicon- 
ductor memory device having redundant memory cir- 
cuits for replacing by lines the memory cell lines of cell 
array blocks with is shown in FIG. 9. FIG. 9 is a block 
diagram of the circuit of a conventional semiconductor 
memory device 

[0005] As shown in FIG. 9, this semiconductor mem- 
ory device 100 is provided with plurality (only four are 
shown in FIG. 9 for simplicity) of cell array blocks 10-0 to 
10-3 in which memory cells are located as basic mem- 
ory circuits in plurality of lines and plurality of rows, a 
block selector 2 with which to select one from the cell 
array blocks 10-0 to 10-3, a line pre decoder 1 with 
which to designate a cell line to be selected from among 
the lines of the selected cell array blocks 10, and line 
decoders 40-0 to 40-3 with which to select and drive a 
cell line according to orders from the line predecoder 1 . 
[0006] The block selector 2 outputs block selection 
signals (BSL0 to BSL3) for selecting one of the cell 
array blocks 10-0 to 10-3 based on the two higher bits of 
the line address signal (XA) which is input to the semi- 
conductor memory device 100. 
[0007] The line predecoder 1 outputs predecoding sig- 
nals (XDCS) for designating cell lines to be selected 
from the selected cell array blocks 1 0 by predecoding bit 



signals other than the higher two bits of the line address 
signals (XA). 

[0008] Line decoders 40-0 to 40-3 are provided 
respectively corresponding to cell array blocks 10-0 to 

5 10-3, and when the corresponding line decoder activa- 
tion signals (XDCE0 to XDCE3) which are output from 
the array control circuit 3 described below are on the 
active level, select and drive cell lines designated by 
predecoding signals (XDCS) which are output from the 

10 line prdecoder 1 from the corresponding cell array block 
10. 

[0009] Also, as shown in FIG. 9, the semiconductor 
memory device 100, as a redundant memory circuit, is 
provided with plurality of redundant cell arrays 1 1 -0 to 

15 11-3 each comprised of one line amount of the redun- 
dant memory cell, plurality of replacement address pro- 
gram circuits 50-0 to 50-3 provided conesponding to the 
redundant cell arrays 1 1 -0 to 1 1 -3, a replacement judg- 
ing circuit 52, a redundant line encoder 7, plurality of 

20 array control circuits 3-0 to 3-3 provided corresponding 
to the cell array blocks 10, and redundant line drivers 
34-0 to 34-3. 

[0010] When there are defective lines in the cell array 
blocks 10-0 to 10-3, the replacement address program 

25 circuits 50-0 to 50-3 will memorize line addresses corre- 
sponding to the defective lines, and output active level 
redundant line selection signals (XRD0 to XRD3) when 
the line address signal XA designates line addresses of 
the defective lines. 

30 [0011] The replacement Judging circuit 52 outputs 
active level replacement judging signal (XRDN) when 
there are active level signals in the redundant line selec- 
tion signals (XRD0 to XRD3). 

[0012] The redundant line encoder 7 is provided at a 
35 position close to the replacement address program cir- 
cuits 50-0 to 50-3, and encodes redundant line selection 
signals XRD0 to XRD3 that are output from the replace- 
ment address program circuits 50-0 to 50-3 and outputs 
them as redundant line selection encode signals 
40 (RXDS). 

[0013] The array control circuits 3-0 to 3-3 are pro- 
vided respectively corresponding to line decoders 40-0 
to 40-3 and redundant line decoders 34-0 to 34-3, and 
output active level line decoder activation signals 

45 (XDCE0 to XDCE3) and sense activation signals (SAE0 
to SAE3) when the corresponding block selection sig- 
nals (BSL0 to BSL3) are on the active level and the 
replacement judging signal (XRDN) is on the inactive 
level, namely when the situation is normal. 

so [001 4] On the contrary when the replacement judging 
signal (XRDN) is on the active level, namely in redun- 
dancy, they switch the line decoder activation signals 
(XDCE0 to XDCE3) into inactive level as well as decode 
the redundant line selection encode signal RXDS, and 

55 then according to the results of decoding when the cor- 
responding redundant line selection signals (XRD0 to 
XRD3) are on the active level, output active level redun- 
dant line selection signals (RXDE0 to RXDE3) and the 
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sense activation signals (SAEO to SAE3). 
[001 5] The redundant line drivers 34-0 to 34-3 are pro- 
vided each corresponding to redundant cell arrays 11-0 
to 11-3, and when the redundant line selection signals 
(RXDE0 to RXDE3) are on the active level, select and s 
drive the corresponding redundant cell array 1 1 . 
[001 6] Further, as shown in FIG. 9, the semiconductor 
memory device 100 has a row decoder 5 which selects 
one row of each of the cell array blocks 1 0-0 to 1 0-3 and 
the redundant cell arrays 11 -0 to 1 1 -3, as a common cir- w 
cuit of a basic memory circuit and a redundant memory 
circuit, and sense amplifier circuits 6-0 to 6-3 having a 
transfer gate. 

[0017] The line decoder 5 selects one row of each of 
the cell array blocks 1 0-0 to 1 0-3 and the redundant cell 75 
arrays 11-0 to 11-3. 

[001 8] The sense amplifier circuits 6-0 to 6-3 having a 
transfer gate sense amplify the memory data of the 
memory cells where the selected lines and rows of cor- 
responding cell array blocks 10-0 to 10-3 and redundant 
cell arrays 1 1 -0 to 1 1-3 cross each other, and the mem- 
ory data of redundant memory cells 1 1 -0 to 1 1 -3. 
[001 9] Particular examples of circuits of an array con- 
trol circuit 3 for four cell array blocks 10-0 to 10-3, a line 
decoder 40, and a redundant line decoder 34 are shown 
in FIGS. 10, 11, and 12 respectively. FIG. 13 is a circuit 
diagram of a memory region, and the memory region 
shown in FIG. 13 is configured as having an array divi- 
sion number of 1 6 (selected by X 9 to X 12 ), 64 main word 
lines (MWL)/array (selected by X 3 to X 8 ), and 8 subword 
lines (SWL, redundant cell lines)/MWL (selected by Xq 
toX 2 ). 

[0020) The array control circuit 30 is configured with 
two array activation signal generating circuits each cor- 
responding to two upper and lower cell array blocks 10, 
and two redundancy decode circuits. 
[0021 ] As shown in FIG. 1 0, the array activation signal 
generation circuit is provided with a NAND gate (11) 
having input from two predecoding addresses for select- 
ing main word lines (Xj +2 N x j+3N an d x jT x j+iN. shown in 
FIG. 13 as X 9n X 10 n and X 11t X 12 n respectively), and a 
NOR gate (13) which receives the output of the NAND 
gate (11) and the output of an inverter (12) receiving 
input of redundancy judgement signals (XREDUNB) 
which is outputted from a replacement judging circuit 45 
52, and outputs through the inverter 14 the BSELBm 
which is outputted from the NOR gate (13). 
[0022] It is further provided with a NOR gate (15) hav- 
ing input both from the output from the NOR gate (14) 
and the output from the redundancy decoder circuit and so 
outputs array activation signals (XAEBm). 
[0023] On the other hand, the redundancy decoder 
circuit is provided with a NAND gate (1 7) having two 
encode addresses (RXq. RX^ for selecting redundancy 
word lines inputted through respective inverters (16A, ss 
B). and a NOR gate (18) receiving the output of the 
NAND gate (17) and the XREDUNB. 
[0024] As shown in FIG. 1 1 , the normal word driver is 



20 



25 



30 



35 



40 



provided with a NAND gate (21) having two predecode 
addresses (X^ 2 n x H3N and X^X^, shown in FIG. 13 
as X 3N4N and X^eu respectively) for selecting main 
word lines, a NOR gate (22) receiving the output from 
the NAND gate (21) and the BSELBm outputted from an 
array control circuit 30, and a buffer (23) comprised of a 
voltage converter using the output from the NOR gate 
(22) as its input, and drives the main word lines. 
[0025] As shown in FIG. 12, the redundancy word 
driver is provided with a NAND gate (32) which inputs 
two encode addresses (RXq and RX^ for selecting 
redundancy word lines through respective inverters 
(31 A and B), an output of the NAND gate (32), a NOR 
gate (33) receiving the output from the NAND gate (32) 
and the XREDUNB outputted from a replacement judg- 
ing circuit 52 as its input and a voltage converter (34) 
receiving the output from the NOR gate (33) as its input, 
and selects and drives the redundancy word lines. 
[0026] In FIGS. 10 to 13, 



selecting 



addresses for selecting subword 
lines 

addresses for selecting main word 
lines 

predecode addresses for selecting 
main word lines 
(XDCS in FIG. 9) 
(X 3N4N to X 7T8 T in FIG. 13) 
predecode addresses for 
arrays 

(BSLm in FIG. 9) 

Pinion to X 11T12T in FIG. 13) 

redundancy judging signals 

(replacement judging signals 

(XRDNm) in FIG. 9) 

(Normal: high, redundancy: low) 

normal word driver activation signals 

(line decoder activation signals 

(XDCEm) in FIG. 9) 

(enable: low, disable: high) 

array activation signals 

(SAEm in FIG. 9) 

(enable: low, disable: high) 

encode addresses for selecting 

redundancy word lines (one from 8 is 

selected by 3 bits) 

(RXDS from the redundancy line 
encoder in FIG. 9) 



[0027] The array control circuit 3, the line decoder 40 
and the redundant line decoder 34 shown in FIGS. 1 0 to 
12 function as in the following manner in the normal 
(non-redundancy) and in the redundancy. Explanation 
of the following functions are based on FIG. 1 3. 



Xq tO X2: 

X3 to X 8 : 



X j+2N X j+3N : 



XREDUNB: 



BSELBm: 



XAEBm: 



RXq, RX-j, RXg: 
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In normal time 
[0028] 

(1) Line addresses are taken in through activation 5 
signals from the outside of the semiconductor 
memory devise 100 (not shown). 

(2) Predecode addresses (X 3N4N , X 5N6N , X 7N8N , 
x 9Isiion. and X 11N12N. (XDCS in FIG. 9) for select- 
ing main word lines are generated by a line prede- 10 
coder 1 shown in FIG. 9, based on internal line 
address signals (XA) of the semiconductor memory 
device 100. Here, if, for example, X 3 and X 4 are at 
"low" level, X 3N4N will be at "high" level and X 3T4N , 
X 3N4T , and X 3T4T are all at "low" level. is 

(3) As function is normal and the redundancy judg- 
ing signals (XREDUNB) are at "high" level, one of 
the 16 arrays is selected by the. predecode 
addresses (X 9N10N to X 11x12 t) for selecting arrays 
(X9T10N and X 11n12 n & e selected in FIG. 13). 20 

(4) The array activation signals (XAEBm) become 
"low" level and enable. Because of this, precharging 
of bit lines will finish, and preparation for sense-up 
activation will be established (not shown). As 
BSELBm is at "low" level, the normal word driver is 25 
in the enable state. 

(5) One of the 64 normal word drivers is selected by 
the predecode addresses (X 3N4N to X 7T8T ) for 
selecting main word lines. 

(6) Hereafter, although not shown in the figure, 30 
main word lines (MWL) are selected, sense-up is 
activated, and reading and writing of data and so on 

are conducted. 

In redundancy time 35 
[0029J 

(1) and (2) proceed as in the normal time. 

(3) As function is redundancy and the redundancy 40 
judging signals (XREDUNB) are at "low" level (not 
shown), one of the 16 redundant line arrays 11 is 
selected by the encode addresses (RXq, RX-,, and 
RX 2 ) for selecting redundancy word lines which is 
outputted from the redundant line encoder. In FIG. 45 
13 RXq is at "low" level, HX A is at "high" level, and 
RX 2 is at "high" level. Here redundancy arrays other 
than the selected redundancy array are in disable 
state because XREDUNB is at "low" level. 

(4) The array activation signals (XAEBm) are at 50 
"low" level and enable. Because of this, precharging 

of bit lines will finish, and preparation for sense-up 
activation will be established (not shown). And. as 
BSELBm is at "high" level, the normal word driver is 
in the disable state. 55 

(5) One of the 8 redundancy word drivers is 
selected by the encode addresses (RXq, , and 
RX 2 ) for selecting redundancy word lines. 



(6) Hereafter, although not shown in the figure, sub- 
word lines (RWL) are selected, sense-up is acti- 
vated, and reading and writing of data and so on 
are conducted. 

BRIEF SUMMARY OF THE INVENTION 
Object of the Invention 

[0030] However, the conventional semiconductor 
memory devices with the redundant circuits described 
above have following problems, thereby making it diffi- 
cult to achieve miniaturization and high integration of 
the semiconductor memory devices. 
[0031 ] First, the number of circuit devices constructing 
redundancy word driver (redundant line driver) is 
greater than that constructing normal word driver. This 
not only raises costs, but also makes the layout size of 
the redundancy word driver larger than the layout size of 
the normal word driver, making it necessary to secure 
extra space. 

[0032] Second, there are so many signal wires leading 
into the redundancy word driver that wider wiring space 
is required and wiring density becomes higher, lowering 
efficiency of the wiring forming process. 
[0033] Therefore, the object of the present invention is 
to provide semiconductor memory devices with reduced 
number of elements configuring memory circuits and 
lower wiring density in the memory region. 

Summary of the Invention 

[0034] The inventors of the present invention paid 
attention to the fact that the configuration of the redun- 
dancy decode circuit provided in the array control circuit 
was the same as the configuration of the redundancy 
decode circuit of the redundancy word driver, reached 
to an idea of using the decode circuit of redundancy 
word driver selected by encode signals for selecting 
redundancy lines in common with as redundancy 
decode circuit of the array control circuit, to complete 
the present invention. 

[0035] In order to achieve the above object, a semi- 
conductor memory device of this invention is provided 
with plurality of memory ceil array blocks each having 
plurality of memory cell lines. 

plurality of redundant memory cell lines driven by 
the redundant line decoder, 
a replacing address program circuit that outputs 
signals for selecting active level redundant lines in 
predetermined occasions, 

a replacement judging circuit that outputs signals 
for judging active level replacement in predeter- 
mined occasions. 

a redundant line selection signal encoder that 
encodes redundant line selection signals input by 
the replacing address program circuit, and output 
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them as encode signals for selecting redundant 
lines, 

a replacement control circuit that decodes plurality 
of redundant line selecting encode signals input by 
the redundant line selection signal encoder when 
the replacement judging signal is at active level and 
selects the memory cell line corresponding to the 
active level redundant line selection signal and 
drives the selected the redundant memory cell line 
by the redundant line decoder, 
the semiconductor memory device of the present 
invention is characterized by the redundant line 
decode circuit for decoding redundant line selection 
encode signals that is used in common both by the 
redundant line decoder and by the replacement 
control circuit 

[0036] In the present invention, the predetermined 
occasion in which the replacement address program cir- 
cuit outputs active level redundant line selection signals 
is when defective lines exist in the cell array block, and 
when the replacement address program circuit memo- 
rizes the line addresses corresponding to the defective 
lines and the line address signal designates the line 
addresses of the defective lines. At this time the 
replacement address program circuit outputs active 
level redundant line selection signals. 
[0037] The predetermined occasion in which the 
replacement judging circuit outputs active level replace- 
ment judging signals is when there are active level sig- 
nals in the redundant line selection signals output from 
the replacement address program circuit. At this time 
the replacement judging circuit outputs active level 
replacement judging signals. 

[0038] The redundant line decode circuit may be pro- 
vided in the replacement control circuit. In this case the 
number of redundant line decoders that have the redun- 
dant line decode circuit in common with a replacement 
control circuit is not limited. For example, a redundant 
line decoder of two adjacent redundant memory cell 
lines may have a redundant line decode circuit in com- 
mon with a replacement control circuit, and even a 
redundant line decoder of four adjacent redundant 
memory cell lines may have a redundant line decode 
circuit in common with a replacement control circuit 
[0039] Further, the redundant line decode circuit may 
be provided in the redundant line decoder. 
[0040] Although there is no limitation in the configura- 
tion of the redundant line decode circuit the common 
redundant line decode circuit, for example, is provided 
with a NAND gate with which to input redundant line 
selection encode signals, that is output from redundant 
line selection signal encoder, through respective invert- 
ers, and a NOR gate to which the output of the NAND 
gate and the replacement judging signal output from the 
replacement judging circuit are input. 
[0041] In the semiconductor memory device of the 
present invention, the total number of elements of a cir- 
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cuit configuring replacement control circuit and redun- 
dant line decoder can be greatly reduced by providing a 
redundant line decode circuit having the replacement 
control circuit and the redundant line decoder in com- 
s mon, and thus the wiring density across the memory 
region can be lowered. 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a circuit diagram of an array control circuit 
of the semiconductor memory device of an Exam- 
ple 1; 

15 FIG. 2 is a circuit diagram of a normal word driver of 
the semiconductor memory device of the Example 
1; 

FIG. 3 is a circuit diagram of a redundancy word 
driver of the semiconductor memory device of the 
20 Example 1 ; 

Fig 4 is a wiring diagram of an array control circuit, 
a normal word driver, and a redundancy word driver 
for the semiconductor memory device of the Exam- 
ple 1; 

25 FIG. 5 is a circuit diagram of an array control circuit 
of the semiconductor memory device of an Exam- 
ple 2; 

FIG. 6 is a circuit diagram of a normal word driver of 
the semiconductor memory device of the Example 

30 2; 

FIG. 7 is a circuit diagram of a redundancy word 
driver the semiconductor memory device of the 
Example 2; 

FIG. 8 is a circuit diagram of another redundancy 
35 word driver of the semiconductor memory device of 
the Example 2; 

FIG. 9 is a total circuit diagram of a conventional 
semiconductor memory device; 
FIG. 10 is a circuit diagram of an array control cir- 
40 cuit of the conventional semiconductor memory 
device; 

FIG. 1 1 is a circuit diagram of a normal word driver 
of the conventional semiconductor memory device; 
FIG. 12 is a circuit diagram of a redundancy word 
45 driver of the conventional semiconductor memory 
device; and 

FIG. 13 is a wiring diagram of an array control cir- 
cuit, a normal word driver, and a redundancy word 
driver in the conventional semiconductor memory 
so device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 [0043] The embodiment of the present invention will 
be particularly and precisely described below with 
examples and with reference to appended drawings. 
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Example 1 

[0044] This example is an example of an embodiment 
of a semiconductor memory device relating to the 
present invention, and FIGS. 1,2, and 3 are circuit dia- 5 
grams of essential elements of the semiconductor 
memory device of this example, namely an array control 
circuit, a normal word driver, and a redundancy word 
driver, respectively. 

[0045] The semiconductor memory device of this 10 
example has the same configuration as the conven- 
tional semiconductor memory device 100 shown in FIG. 
9, except for the circuit configuration of an array control 
circuit 201 and a redundancy word driver 203. 
[0046] As shown in FIG. 1 , in addition to the conf igu- is 
ration of the array control circuit 30 of the conventional 
configuration shown in FIG. 10, the array control circuit 
201 of this semiconductor memory device is provided 
with a circuit for inputting NOR gate (1 8) output to upper 
and lower redundancy word driver 203 as redundancy 20 
word line selection signals (RXDEm). 
[0047] As shown in FIG. 2, a normal word driver 202 
is provided with the same circuit configuration as that of 
the conventional normal word driver shown in FIG. 11. 
[0048] As shown in FIG. 3, the redundancy word 25 
driver 203 is provided with only a buffer (41) comprised 
of a voltage converter, and voltage-converts and out- 
puts redundancy word line selection signals (RXDEm) 
which is inputted from the array control circuit 201 , and 
drive the redundancy word line RMWL. 30 
[0049] In the semiconductor memory device of this 
example, the array control circuit 201, the normal word 
driver 202, and the redundancy word driver 203 of the 
configuration described above function basically same 
as in the conventional semiconductor memory device 35 
100, and in the normal time, the semiconductor memory 
device will function exactly the same as the conven- 
tional semiconductor memory device described above. 
[0050] Also in the redundancy time, it functions in the 
same manner as the conventional semiconductor mem- 40 
ory device 100 described above, except that input is 
made from the array control circuit 201 to the redun- 
dancy word driver 203 and the redundancy word driver 
203 is selected by redundancy word line selection sig- 
nals (RXDEm). 45 
[0051 ] As only one element, a voltage converter, com- 
prises the circuit of the normal word driver 203 in the 
semiconductor memory device of this example, there is 
no need to provide wiring, as shown in FIG. 4, from the 
address signal wiring, across the highly integrated so 
memory region, to the normal word driver 203. There- 
fore, wiring density of the memory region can be 
reduced so much. Now, FIG. 4 shows a memory region 
whose configuration is the same as that shown in FIG. 
1 3, configured with 1 6 array divisions (selected by X 9 to 55 
X 12 ), 64 main word lines (MWL)/array (selected by X 3 to 
Xg), and 8 subword lines (SWL, redundant cell 
lines)/MWL (selected by Xq to Xg). 



10 

[0052] Though wiring formation process of the region 
is essentially difficult, as wiring density of the memory 
region is very high, tending to reduce product yield, effi- 
ciency and product yield is improved in this example, 
since wiring density is reduced. 

Example 2 

[0053] This example is another example of the 
embodiment of the semiconductor memory device 
related to the present invention, and FIGS. 5 to 8 are cir- 
cuit diagrams of the essential elements of the semicon- 
ductor memory device of this example, namely array 
control circuit, normal word driver, and redundancy 
word driver respectively. 

[0054] The array control circuit 301 of the semicon- 
ductor memory device of this example has two upper 
and lower redundancy word driver 303A, B and a redun- 
dancy decode circuit in common. Besides array control 
circuit 30 of the conventional configuration shown in 
FIG. 10, the array control circuit 301 is further provided 
with a redundancy decode circuit of the same conf igura- 
tion as the redundancy decode circuit of the array con- 
trol circuit 30, and provided with a circuit for inputting the 
output of the NOR gate (51 A, B, 52A, B) to the redun- 
dancy word driver 303A, B, as redundancy word line 
selection signals (RXDEm), as shown in FIG. 5. 
[0055] As shown in FIG. 6, the normal word driver 302 
is provided with the same circuit configuration as the 
conventional normal word driver shown in FIG. 1 1 . 
[0056] As shown in FIGS. 7 and 8 respectively, the 
redundancy word drivers 303A and 303B are provided 
with only a voltage converter (53), voltage-convert and 
output redundancy word line selection signals (RXDEm) 
input from the array control circuit 301 . and drive the 
redundancy word lines. 

[0057] In this example, since the total number of ele- 
ments of the normal word driver is further reduced as 
compared with Example 1 , wiring density is further low- 
ered. 

[0058] According to the present invention, by configur- 
ing a semiconductor memory device provided with a 
redundant line decode circuit having a replacement 
control circuit and a redundant line decoder in common, 
the total number of elements of a replacement control 
circuit and a redundant line decoder can be substan- 
tially reduced, and thus the wiring density across the 
memory region can be substantially lowered. 
[0059] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristic thereof. The present embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being indi- 
cated by the appended claims rather than by the forego- 
ing description and all changes which come within the 
meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
[0060] The entire disclosure of Japanese Patent Appli- 
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cation No. 10-077756 (Filed on March 25 th , 1998) 
including specification, claims, drawings and summary 
are incorporated herein by reference in its entirety. 

Claims s 

1 . A semiconductor memory device, comprising: 

plurality of memory cell array blocks (10-0 to 
10-3) each having plurality of memory cell w 
lines; 

plurality of redundant memory cell lines (11-0 
to 1 1 -3) driven by the redundant line decoder 
(34-0 to 34-3); 

a replacement address program circuit (50-0 to is 
50-3) outputting active level redundant line 
selection signals (XRD0 to XRD3) on predeter- 
mined occasions, 

a replacement judging circuit (52) outputting 
active level replacement judging signals (XRE- 20 
DUNB; XRDN) on predetermined occasions, 
a redundancy line selection signal encoder (7) 
encoding redundancy line selection signals 
(XRD0 to XRD3) inputted by a replacement 
address program circuit (50-0 to 50-3) and out- 25 
putting the redundancy line selection signals 
(XRD0 to XRD3) as redundancy line selection 
encode signals (RXDS; RX1 to Rx2) , and 
a replacement control circuit (3-0 to 3- 
3;201;301) decoding a plurality of redundancy 30 
line selection encode signals (RXDS; RX1 to 
RX2) input by the redundancy selection signal 
encoder (7) when the replacement judging sig- 
nals (XREDUNB; XRDN) are at active level, 
selecting from among them redundancy mem- 35 
ory cell lines (11-0 to 11-3) corresponding to 
active level redundancy line selection signals 
(XRD0 to XRD3), and driving the selected 
redundancy memory cell lines (1 1-0 to 11-3) by 
the redundancy line decoder (34-0 to 34-3), 40 
characterized by that a redundancy decode cir- 
cuit in which decodes redundancy selection 
encode signals (RXDS; RX1 to RX2) is in com- 
mon between a replacement control circuit (3-0 
to 3-3;201;301) and a redundant line decoder 45 
(34-0 to 34-3). 



The semiconductor memory device of Claim 1 or 
Claim 2, characterized in that a redundant line 
decoder (34-0 to 34-3) of four adjacent redundancy 
memory cell lines (11-0 to 11-3) has a redundant 
line decode circuit in common with a replacement 
control (301). 

The semiconductor memory device of Claim 1, 
characterized in that a common redundant line 
decode circuit is provided in the redundant line 
decoder (34-0 to 34-3). 

The semiconductor memory device of one of the 
Claims 1 through 5, characterized in that the com- 
mon redundant line decode circuit is provided with 
a NAND gate (17) that inputs the redundancy line 
selection encode signals (RXDS; RX1 to RX2), out- 
put from the redundancy line selection signal 
encoder (7), through the inverter (16A;16B) respec- 
tively, and 

a NOR gate (18;51A;51B;52A;52B) that 
receives as the input the output of the NAND 
gate (17) and the replacement judging signals 
(XREDUNB; XRDN) output from the replace- 
ment judging circuit (52). 



The semiconductor memory device of Claim 1 char- 
acterized in that a common redundant line decode 
circuit is provided in its replacement control circuit so 
(3-0 to 3-3;201;301). 



The semiconductor memory device of Claim 1 or 
Claim 2, characterized in that a redundant line 
decoder (34-0 to 34-3) of two adjacent redundancy 
memory cell lines (11-0 to 11-3) has a redundant 
line decode circuit in common with a replacement 
control (201). 
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(54) Semiconductor memory device with redundancy 



(57) A semiconductor memory device with lowered 
wiring density, in the memory region is provided by 
reducing number of elements configuring the memory 
circuit. 

The present semiconductor memory device is pro- 
vided with plurality of memory cell array blocks (10-0 to 
10-3), a plurality of redundant memory cell lines (11-0 to 
1 1 -3), a replacement address program circuit (50-0 to 
50-3) outputting active level redundant selection signals 
(XRD0 to XRD3) on predetermined occasions, a 
replacement judging circuit (52) outputting active level 
replacement judging signals (XREDUNB; XRDN) on 
predetermined occasions, a redundancy selection sig- 
nal encoder (7) encoding redundancy selection signals 
(XRD0 to XRD3) inputted by the replacement address 
program circuit (50-0 to 50-3) and outputting them as 
redundancy selection encode signals (RXDS; RX1 to 
RX2), and a replacement control circuit (3-0 to 3- 
3;201 ;301) decoding a plurality of redundancy selection 
encode signals (RXDS; RX1 to RX2) inputted by the 
redundancy selection signal encoder (34-0 to 34-3) 
when the replacement judging signals (XREDUNB; 
XRDN) are at active level, selecting from among them 
redundancy memory cell lines (11-0 to 11-3) corre- 
sponding to active level redundancy selection signals 
(XRDO to XRD3), and driving the selected redundancy 
memory cell lines (1 1 -0 to 1 1 -3) by the redundancy line 
decoder (34-0 to 34-3). Further, in this device, the 
redundancy line decode circuit decoding redundancy 
selection encode signals (3-0 to 3-3;201 ;301) is in com- 



mon between the replacement control circuit (3-0 to 3- 
3;201 ;301) and the redundant line decoder (34-0 to 34- 

3). 
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